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Development of Orthros, an Evaluation System for Free Curved Plate Thickness using a Robot
-Acquisition of high density shape data-
Kanazawa Univ. Graduate school  Yurie OKUGAWA, Naoki ASAKAWA and Masato OKADA
This study deals with a development of an automatic measurement and evaluation system consisting of the industrial robot and laser 
sensors for free curved plates thickness, called Orthros. In this system, the triangle-based point laser sensors are used for thickness 
measurement. Since the system acquires an unknown workpiece shape as a point cloud to generate a thickness measuring path, the 
density and the accuracy of the point cloud are concerned with the accuracy of the thickness measurement. In this report, a shape 
measurement method for acquisition of accurate and complete shape data is proposed. In addition, the result of the real thickness 




















































6) 図 4のように PEi上に等間隔に生成した点を追加形状測定点と
する．












PL : Center point of laser line
M : Measuring vector
D : Measuring direction vector
PWi : Center point of laser line
Ni : Normal vector
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Fig. 6  Shape data
(a) Initial shape data (b) Final shape data
Fig. 5  Workpiece
Tab. 1  Experimental conditions
Workpiece size 140(L)×185(W)×40(H) mm
Thickness (Unprocessed) 1.0 mm
Measurement range 30×30 mm
Initial shape measurement point 900
Measurement interval
   -Initial shape measurement
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Fig. 4  Additional shape measurement elements
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